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(54) DIGITAL SIGNAL REPRODUCING DEVICE 

(57)Abstract 

PURPOSE: To reproduce signal without any decoding 
deterioration of Viterbi signal by executing the Viterbi 
signal while compansating the amplitude fluctuation 
content even if the amplitude of a read signal fluctuates 
due to a mechanical position error on reproduction from 
a recording medium or a characteristic fluctuation of the 
recording medium. 

CONSTITUTION: An optical pickup 1 detects the 
amplitude value of a read signal (p) based on each 
obtained sample value when tracing a mirror-surface 
part and a clock pit provided within a servo area of an 
optical disk 3 and divides each sample value of a sample 
value series (q) based on the detected amplitude value, 
thus obtaining a row of amplitude compensation sample 
values k. When the detected sample value is large, each 
sample value of series (q) is divided by the large 
amplitude value. When the detected amplitude value is 
small, the sample value of the series (q) is divided by the 
small amplitude, thus obtaining the series (k) where the 

amplitude fluctuation is compensated. Therefore, even if the signal (q) fluctuates, the amplitude 
of the series (k) becomes constant and a Viterbi decoder 20 reproduces digital signals without 
deteriorating decoding performance. 
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■3T. 

icS^HTS«tl**8i>T £ © JHHfiifcjt; U&g'llfm 
m&v > -fjvm&m* ©•* > #> £ mrssfffi 

> ^;ni * gjES/jvy- > 7;Hi t UTiaia-r * -#«ts 
t L,r»ffl-rsr ts^at-rsas*^ 1 ia«©7V ^ 

*icc«fcsB*M^^8a«3nT4so, atria-* 

mt vxaat^-^m^m 2 I"***, o 

a c t sitst -rssi*^ i tais©^ ?*/Hre?f£ 
SB. 

oT, 

tteKttB**IHfc1'->7'J >^l/Tr^ >?^;ko-9-> 



(2) mmW-7-2 2 0 4 0 9 

2 

Mia-y > ^;na»j5o#-y->^;wii t una o «» 
at, 

^S±gB. 
[0 00 1] 

[0 002] 

(Viterbi Algorithm) tf»&nx^5. £©£:?££ 
#*W^©H<11CS^T rij TO] (D2«HCipJ 

[0 0 0 3] Sift ^*^H^lf«^safflLT3t# 

H;U ; E-5'2CJ:- 3 T(eI<EK»l3n<b^5 i -('X^3 
K«K-ASB8«t--B. JSC. %YZy9TV7\\** 

(p) s#r, cnsn^^-y-cRr/SjKR^Site-s 

[0 0 0 4] frfrZffi&mn (p) (a) 
©5liiaCT*-r. Bl 2 (a) IC*tr>T, (p) 
©SJg^*it«:S?)fi^»!rafcTK»fc«^. 

nm^ (p) K*tt<&«^u^;v©^«&^/he« 
s^ffira(rT*ft!t«^, (p) ©isne-je 

[0 0 0 5] /U 7XI3IS4tt, JKKy^Ts'^l *»6 
«M3nfc^«tM^ (P) ^©B«S«»S:l8sSbTCn 
SA/D^SIgl 0ICttil&-ra. A/D^ftSlOlt 
**5A*-f TXIMgS4 S^-bTJttry y 1 

^^©u->y;ufi*?j (q) tc£&LTcnstf*tf£ 

^S2 0(Cftl&-r-6. ^aifi^^'J 3 OCli. 
50 fli*9IJ (q) ©#1*->7^fitUTBlD#53SW&te 
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(3) 

3 

[0 0 0 6] fcf*H&#82 0«. frfrZ^mm**:*) 

3 o»cfets$tiTv»«.^ : p-as-y->^nesrffiv>T. a/ 
Dg&g i o *>£jH*#lfcsnT < %v>7)\>&%km 
(q> \z$>vz>imm® (^o«fi8a^©io^^7> 

[0 0 0 7] H3tt, *>^-5t^bffi^g2 0©ftgWf! 

jss^tht**. 0t:*nt« 7vy=5-* mj»/^« 

gHN»2 1«. ^Mtt**'J 3 OClEftSttT^SSS 

0*mv>7)m&* v>7)mmm (q) 

3R?0 (q) ] - [¥mit>7)Vffl ) 1 C 
8HI&2 2JC«16-rs. MJ u>:7g|#|n]g&2 2 # 

i*. ^5 h u ? m^<D%9usinmt:&rt 

fia*&*£fc*^X«:5ST/*X«$?©#&/XX;* ; e'J 2 

3iz#i&-r&. /tx**ij 2 3f*, Axs^m^fcigi; 

T. roj fttf rij ©2«^57i-5x-^*93SM«f 
[0 0 0 8] g|4lt /U^^'J 2 3©f*?gB*f£©— 
roj -C»5«£. 7U;;77D'y^Fl~F4!5^ft 

nr<5»3s roj o^smo^cnsistfrs. 

-75. A*Xg#{g#A*t§&3g rij TffeSii^ 7'J* 
77 0y7F 2~F4^63i4Vv*X^tt. 7 Us/ ^7 
D-y^F 5ftl^F 7©#4r|Ciei8anTl'»5 2<i<07 ; 

^7Dy7"Flfi, -fel^^S 1 £rfrl/r#*&*nT< 

xa*?m#B^na roj yv 9-77119 

7F6-F8*P.a51/yXM, 7'Jy7'7D«/7 , F 
1&V»LF3 ©S^fcettStlTtA-S 2it©?V -^JP 
ffHfSr^^Oii^lEIS-rs. C©K. 7>Jv7*7B5/ 

roj ©M^Bjo&^nS'ide-fs. -tj. /ixg 

RfenBtWm T1J 7y?7"7n-/7*F 
5~F8A^ft51/-7X^ti, A^57U-j'7"7a-y7' 
F 5 ~F 8 ©&*ICi2tt;£ftTt>-5 2*1©^ *?9M& 



#IB?7-220409 

5t0ji*;in«:e«-r4. ^©in^^u-y^a 

•y^F l~F8©BfP«, F?r£? dy^3"f S.>7 (0 

^a-f) «tr^f7$ti* i fe©rafe-5. 

[0 0 0 9] frfr&mf&\Z&.Q. 7'J?7 , 7D?7 , F1 
~F4A»5^:SW>'X3'irE1S3nTU5 TOj Rtf 
rij ©2fi*>Sfc.57 i -:5'*?y#. ^xattft^t::*; 

n*©T«*. ft, ±S04©HJSW(C*^Tttv -e© 

•>y ha»*4 e y h«^t Lx^ztf, mm\z\t2 o 

-2 0 0 tfv hM<5fe©*HW$tl5Ct«^K 

[0 0 10] gUhOftK. fcf*kffi^«2 Ott, A/D 
£&gl 0*>6«*&^nfciJ->^;Hi^?!I (q) ©Sth 
>7*tt, ^aMt**U3 0(Cffi163ttT^*»m© 
^aW>:/JMa©&* tCfi^T77>9 1 ^ h 'J 
Rtf/1X*MJy**SffiU CltltCkD. A73*?Ut 
*t L 2 SKgW t * *r-9 %m Sfi^ L TS 

±.=tj ^jMt^t-r-sfc©-?**. *>^*tr^tra^ 

SfT^^tKiO. (P) ©S/N>W&H<fr& 

T&oTfc«Mtt©&^x-:?tS##Ttffl£,i:fc£. 
[0 0 11] CuT, HHC*^n-53ttf y^7v7\ 

(0*1*-?) ©^fr»Cfc0. 3tx^X^3e«:|Cffi^ 

5*^X^3 ±©ES h 5 s> ;7 *iEaiC^« L^>^« 

* o t ttaise l irn* ^ttBs^*tgis-r * 

X. ft7^X?3a#©5ira5RtfJB$r**©ai€r 

8% fc l < tt3t^w»tt©««»^^«*-rs t s»am# 

(p) ©«e«B02 (b) ^»fcTSSn5«l»<« 

[0 0 12] BtrJfiL&a^ Hlf^H«i©7c/h 

ifc«ICi»3 roj , flj ©«l)£€:ff3 2ffi!W3£tt{C* 

t)TB, &t^.K«tm# (p) tc±3*©«i^«fi««)^ 
fecrv»r*. ^©fessgtT-fKTV 99*fmvm 

a. (p) ©w^me#stni/t5^-^t 

Mf (p) »tH2 (b) o>mzmmmv>&&cz£. 

[0013] 

s#ft-r^<fc£nfct>©-cfc9, tdsflt^e.©«ffl 
s±t-*w-5««M^ttB8SH. l < t±iae«t«:©# 

oTfc, t^Hfi^S©«^tt«6&*fl:$-Q-Sili:ife< 
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5 

[0 0 14] 

[K®£j$m-rsfc«>©^g:] #fg9i©8$ i (D^eix «t 
nr v> s ems** *>m®z ntcnmm^ s gasfifls 

itf^ v*;p©tf >:/;niJ&59K:£&-r£A/'Dasji 

WES/Mr > ©«#*g*fc£^Tj&gffi£2ii 

[ooi 5] *%mo%2<Dftm\z£z>y : >( i??)imn 

ft t ©«JMS*fc*^V»TJB«fl&*»T C ©SiHffifc 

>yjHi*^©#*>^HitMfE«1S»E^M-*>y 
£© 2 ^3SM«©«»*DfiCft*ig/jN 1 7i-5x- 

[0 0 16] 

&LT^^*^©1*>:/;Hl56#IK:£tflU A^-Slr 

v»Tfi«fs**j&, ±EA/D^3n&ii->yjna© 
[0017] ttwv>ft2<»®mzz.%=T<(v>*>)\,m^ 

B*geti. E»tt«:*^«*fl!l6nfcliWt«ff*A/ 
D**LT^^*©tf>:7;M8*aH::gSIU 



(4) ^7-22040 9 

[0 0 18] 

5 tt, *aW©S 1 ©IWRCkSirV ^MHWai 

g©*(R&^-r0-c*.5. hic*v>t. mtv^7vrf 

[0 0 19] H6«> ^y^U— st?*SC»C J; * 

3fc7VX*3©«lS©— 09ftjR-rBTC»*. H©»K. 

ffi*taffl©fflltfcfy hT**^Dy^t!y hPc, ©=& 

[0 0 2 0] yfTyfllt. j6>*»«3t5*W 3 
#&©RJ«fc*3fc*X»LT»ffie*t (P) Sit, £ 

n*n>7*>-9-cRr«KtR*»6**/i-YTxia»4K: 
a&sn&igiRff^ (p) >t"«)i([iWt»*»*bTcn* 

A/D**»l OCftf&f*. A/D£tt&l 0HU *» 

7X0K4 Sr^bT3tbrs/^T^y 1 
*nfclt*fHt*HfJt*>^ll'^'f 5>^i:Tr^ 

M**>?Mum (q) fc**i,Tc*i*R*Hi»i 

50 1 , nnttUllR 1 2 Rtf*>^MB*ffllB» 1 3 (C* 

[0021] mm&mmi&i 2a. a/d^jssio* 
6.aiKLT«ii&$nT<5-9->7 p ;ni^?u (q) ©fry- 

>yjMt«V 6 lC*3n-5*»*D^|S|«!«lilffl©«BPSBD 
C*tJ6Lfcfc©T&5*>*iftHiL.Ti|ftai^#*^'f 3 > 
tfnSmib 1 4 lC«l&-r^. ^"f 5 >^5!4|hIK 1 4 
», ^**ffl«#K«"^VJ-C/^X«^*2 0*41/ 
TCins^'f 3>^ffi^ (t) tzlsttry-fMBUSm 
K 1 3 c»j|&-r*. iOWXitlOl^li, A/D^ 
47 Ml 0*Jttffi8PDCM«:L.TV^^>^;HtS:m*t 

©lOll. A/Df«glO*!06l:TS3ft5i'D»y 

^ tr >^ h Pc \zm&vx\i^^>^)vm.^mij^x^ 
7)\>m.Jkm (q) ©1*3. itd^-f 5>^®^ (t) ©# 

*HJfflU->y*« (s) tLTSBfS^misltel 5 Cft 

50 (s) ©ftfiii±*«SLrs*i4l***, ^© 
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7 

TS. BfSlHlfSl ltt. ±!2-9->P r JHg*?'J (q) ©ft 

■9->>0HB£iBin&# (r) icx&eu C©B#e>n 

[0 0 2 2] ft*. e*fc!«*t«2 0tt. B3K;i*2tt£> 

us. 

[0 0 2 3] COBS. A/D&lggS 1 0 fct *»*>*-9— 

Pefc»«bTV>»*>y*«*J« (Q) tPIMfttHlel 
K 1 2 RW>y/MttfiWHI» 1 3 fc««fr-r*. * 
-f 5 >!f&±®& 1 4 tt, A/D£SSS§ 1 0 #±SE8S 
WD \Zttf& L TH -&-tJ"> yjMtS Mil b TH 5 3"f 5 > 

■i s ( t ) *ft£-r«. ^tjhumbhk i 

3tt, VyfMUkn (a) OW6, «>*»«^-f 3> 

y t , Rtx 1 2 w< s r# ztitt-#>7)vms i 
x.zfs i %mmiktiimD->-7)i>m (s) turttai-r 

m (s) £LT©1*>:/;Mi9SifttfS 3 |B)±£«£l,T 
(r) £B*JS®»1 ltrftl&-r-5. IftSHIBl ltt, A 

/Dg&is i o * zmmLxmz-snr < zv>-/)vm 

(q) ©&-y->:/JHi£. ±5B©^e«RfCTl^l? 

(k) tvTH9Wimm2 o\zmtrz. 

[0 0 2 4] £Lh©*0<. frfr2>mtit\Z&^T\Z, 

fltftfV ©If- #X 'J TPilzmf S. 

nfc«®gSDsr5^ o *j v \± -j v Pc * hP-xr-sK 
fc#&n£&-y->:/^fifcs^Tf8is<i*t (p) <om 

#1 (q) ©£*>:7;P«£l$JJ-r*cfc»cJ:D. s«tt 

jEtJ->7;HB3&*I (k) LT^S. 
[0 0 2 5] «fc^T> ±ft©&<t&ffl3nfc«4§ffiite*: 

(q) <7>&-*>-7)vmm»-znz>-i3, *&msnfcs 
&m (q) ©ft-y^^na^ssnswr, ign&» 
©-?*•&. 

to o 2 6i &j&ra*t (d) tiMuau^c 

TA/DS&S1 0ri>6»«UT«l&3nT< 



(5) ftHPF7-2 2 04 0 9 

tf ^ if 2 o »c««&sn.5^«ffiiEt)->y;ni*^ 

(k) ffl®itill«-5£t>S:0. 2 Ot**0 

ft 5 £ t^BltE t^-5©T?**„ 
[00 2 7] jet, kfB^Jg«C*V>Ttt v ttx-f X ? 3 

©•*- #x >j 7rt©-y->y;vfflfcs^ ntlifi^ 

(r) S4^fSJ;5KUT^S*t, ]S»^««IAiClSft 

an* *>©-?«* v>. WAtf. 3t^x^3©»#5£xu 

7K, *-««»©« Dii 

JO fcfBSLTiiS. BSMftfflES812R 

Xf94 S. 1 4 lC«t 0, a>a»5*S;£xU 7IC 

^■r-5««K*«o»iMKT5''f = >ifmn (t) sse 

[00 28] 0 9 «^*>«.*^ttfelt-5i&ffj6^©-*!l 
0©$D<„ U->^JHifttB[aRH 3 

». ±st3->y;pe^j (q) ©rt> ^-fs>^# 
(t) ©f§*»3rart{r^enft:-y->y;ni. -T75:to%± 
a©0f^«^A^->c«fSbfc-y->^«siifi«m 
mv>7)vm (s) turfflwrs. -©is. jg««i* 

20 WlHlKl5tt» ^5«i«tftta^l3->^« (s) ©ft 

««**je). cn*s«m# (D tL,-c±is-r-5©T? 
[0029] x> -h8ao$o^^^ ^^;p«^©e»b* 

^^/X— ^^JUUX#>XfeitS (Partial Response S 
ystem) ttT^A^^ A/D^ttS 1 0 tdT^^tl 
**>^;Hi*Ji| (q) t*»s^tJ->^;w»<o®D# 

xfem&tvxPR (i, i) tt&mmLftiSi^ v 

SO >?MOm (Q) <hLT31SW^0#*M«, 
« {- 1. 0, 1} (D3*£fc*.- 
[0 0 3 0] ^-21T?> ^^**>^H»*?« (q) 

r i j , 5 bL<«S/jN«<i:LTcr> r- u ic»*ufc* 
fis (s) ttsMiutfe^^*^ Hioa, 

40 [0 0 3 1] N, Hfc*V*TH5 fcH— fctt^a-;!' 

D&«gi o\zT&*>tiitv>?)vm%m (q) i» 

JfHIftl 1; f^WJH»l 6RW»>y;WWHfflH 
Kl 3£5fc*{fc&$n£. f-*flffl@»16H 1f> 

(a) iw*»t*«-*>^JHiow^;^ - 

0.5*^7?$)^^, J bL<fi0. 5H±T?ftS»&H7 s 

mimn\z&\:xm&/v\,xm<D*>( * (t) 
50 *»*u cnft*>^;nM*UHiii 3fc«nr*. • 
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•9->y;neatH®isi 3«. a/d&&si o^saas 
UTft*&snT<*-y->^«»?'i (q) ©ft, 
-fs>^^ (t) of6*»mrtc#enfc#-9->^ 
«&«ifflu c:n<£«*a«ifflffln->^;ni (s) itx 
mmm&tHw&i 1 s c^-r*. i§*8fit$m[5]ss 1 5 
is. *^s£«ittajJHtf>7";Hit (s) ©1*1. *©i^ 

;W*0. 5«±t?»Sli*i(fttflffl-!J->^Hit, -0.5 

mm^nbrz.mmmm^ (r) ttT&f&sii&i 1 
ic#«a-r*. RtffBKl ns, ±E-s->y;ns«?ii 

(a) )VG.*-mz±Mv>WM^ <r) (c 

m%m (k) ttrif^Hfi^«2 otc#t*&-rs„ 
[0032] n-rsc. j *>-?)\,m.rm (a) f 

«KTi$*Lfc%<D*««»m-y>:/;m (k) t-rn 

1 lSffl^T1*->y;Hi*^l (q) frZWmm^ (r) 

« (k) SS*«*lCt)^T»?BU&*». «Ttr, CO 
NtJIBItl 1 *JBWf fc««iiE*ff SIMmu-OR 

[0 0 3 3] 131 2lt a^S£l£«*Tfc$nfc#f8 
W<om 2 ©»»C.k*7V S?*;Mt<fS±gS©#lj£* 
*-THT*-6. H 1 2 IC^^TJl, x-T 5?*;Mg-ff©ffi 
PR (1. 1) >^JH/X#>XCii 

[0 0 3 4] HtSHT. 3ttfyi'7-yyiH, Xt> 
H;V*-^ 2 fcioTHUBBSiSnsftx^ X:? 3 \znt 

(p) «#T. cn^n^x^iJ-CS^fifiiR*^^^ 

?7"v7l*^{l«&3nfc&3MI# (p) 4>©fi«y*# 
£»*UT2:n&A/D«ftSl 0ItWJ&-rs. A/D 

7 i/7i*>s#tt2nfc&j&m*f£0f 5 

^KITt^*^©*^^**!) (q) fCg&LT 

cn^-^MniK 1 6, •y->y;ni»taii»i 3R 
t^tf^t:a^S2 0 K**#«&-r*. y-^wwiasi 
6 is, #>:7VHMtai (q) icfcttSfc-tJ-^Mi©^ 

^JU*i, -0. 5*S8T*5*n fcl/<«0. 5fiLtT«& 

±@g& 1 4 Cft^T*. S >V%*m& 14H * 
^ix-^ttMte^KJfcUTJJrfc/T^S©*-* 3 >>? 

mn (t) &«*u citx«:-9->y;wittmi5ie 1 31: 
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[0035] v>7)v®mmm&i 3 is, a/d£&38 

1 0^?,iiiRL.T«*&SnT<5'y->^HB»?iJ (q) 

©rt, ±ia^-f5>^e# (t> ©36£»wi*i»c#&ti 

(s) £LT«i|ifflt&fHni|Sftl 5C«ftt5. MM* 

aiisg&i sit *»*^fi*ttmfflu->^HB (s) © 

l*j. -?-©^^;v**o. 5K±T»-5S««aiffl-9->^ 
fit, -0. 5*S8T?»«>M*«HlfflH->y;HIt©« 
Ste*lcJ:0«i|i«[&*«S)TCn5£tHHg^ (r) tU 

jo t**sk 2 4 ciaw*. ^shs** u 3 o icfs, -y- 

>:/;hh^ (q) ©#-y->^JHttUTlti3#-5aS 

cnS^SHJ-^^ttO^^JSlillS 2 4 t*4r«J& 
*3&slf&2 4 IS. ^ifflfiM^'J 3 OfCiEttSn 
TV^^TO^aHJ-^HI©^* iz-»ir±^©«ffi 

ne.*tr^tfs^S2o»c«i&f-5. tf^tra^s 

[0 0 3 6] *^S*J«f:45^-6«)fPS:0 1 3* 

n«.asi«ia-y->y;w«*?B (q> ©tto^seis {- 

1. 0. 1) ©3t3-C<fc5©T. *»*»*«©£* a*?a!l 

* *T, Hi 3(Z7K$iiztfiit!<. WUfgn (p) (rut 
nsiiicj&i;TS«HaMre.t;.&&. a/d^&sbio 
icr#e.n«.u->^«*5« (q) t=«(t«#D->^ 
«fc*^-6igi|i£»il;:jfci;:fc'b©£fc*. c©». ij-> 

50 ^;m»ta@Kn 3atfsis<iiftmiHiKi sis, a/d 
oicT#e>n;t-y>y;MB*5ii (q) ©&y-> 

«-o. 5**jT*s-y->^;vfi£iftajUT. cnsc 

(r) S*3?H!»2 4IC«»&-r5. ±oT, *»®IS2 
4*>eis, 3o©^siu->y;ni (-1. 0, 1} ©6 
*K^*>-5JiHi*f (r) &-«lcSfiCL/fe«««iE^ 

3u-y->^ne*i0i 3©«i<ta*$*a*©T*5. 

[0 0 3 7] K^HtfS2 Oft©^?^^ MJyi' 
40 R#H»2 ltt, «>*>**#@K2 4*»&#tt3nS:fi 

«ajE^«*>y^tti-y->7 p ;i'ffl*5( (q) t©2* 
mm. ?itt>*> { [tj->^jni*5>j (q> ] - mum 

*^^7>^^ hu 5/^tsstimiS2 ncr*ric*na 

[0 0 3 8] 

[»1] 

50 
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u 

i H)->7M&Jm (q) ] - 
=R> • { W>7M63fm (q) 

[0 0 3 9] -Jr\ 0 5C^Sn-5*s«l#«l!E(C*^T 

a. BfcjfpnBu nc«to, v>7Mmn (q) 

{ &>7)vm*m (q) ] 

[0 0 4 1] irjt, MStt^SctLTR 2 

5£U>Xtf(2)©£-&&©:79>^;* hU v**fflV»Tt> 
[0 0 4 2] £U:©iD<, HI 2©*D*«|j«C*t>T 

fe. H5£^3n*#»#Sfi££l3«f::. *>^MS 
M (q) ir*5ltS«(i^®|S:ffi]ELC3^tf^tS^Sff 

tC*3^TlJ, j&ffElg&2 4lcJ;0. t&ffl;*nfcig«HE<!: 

^ffl-y- > :/;wi t zmn- l xwrnmEfmo- > ~7)vm& 

tifct^. WAfcf. C©*JilarK2 4Sffl^-rJC, ^8&, 

C*JP L-fc ©SS^fflTF.^aHJ- >^;Ht <h LTML 
T*5#> cn&^aMlpl^UlcSBSLT^^TfeaVi© 

[0 0 4 3] HI 4 13. a^*j&lcK*Tfc£nfc*Si 
2 ©«?B©te©IIJ6CT{C«fcS7 J -i' ^^^S#Bi8f® 
***^-rH-e*>*. ft, H 1 4 (i*ViTH 1 2 tH— 

1 4tC*t>T, T HW'X*^11K2 5 fi. SiHfittfettilll 
ttl 5*^«i|&$nfcfifii«# (r) CltCfcTHl/X 
te#«r^«!Hi** 0 3 0 ' KSWSTS. ^SHB**'J 3 

*fcf&^2 0fc«i|&-r5. 

[0 044] HI 511 ^SHB^'J 3 0' ©**U^ 

^©-Hs^-fHTabs. cct. •v->7)vmmm 

(q) tUTS3iMlCllD#5«S: (-1. 0. 1} © 

3«t£Lfc«£-tc. cne*^iSfciJ->^««9« 

(q) tL.T#etl5<l:, Sffittttffllaltt 1 5 tCT«*ttJ 
an^^BffiK T2j £©£, 7Kl-X3ySlEj 

K2 5H7KUXi^LT r 3 J «?««;(*U 3 
0' tcSMft-f*. fli^U3 0' t±, ft>*«7KU 
x«^c*£:i;T^fflE«rt§T*«) r- u , roj , 



[7) «H¥7-220409 

12 

i^m^yf^m • rj ! 
] /r- ttm-yfMR ) 2 ••••(!) 
*n*©-c. ■?-©^7>9 i ^h'j>>^m^iHiB2 uct± 

[0040] 
[»2] 

/R— HW->:/jmu ) 2 ••♦•(2) 

te*#J (q) (w*lt5SilHl^iE^etLT© T2j -C 
3&*«^tt{-l. 0. 1} ©3ffl*^©**lB«ajE 

10 =mV>7)V9.k.\,X~7? V U v 999am 2 1 

icflM&sft*©-?**. x. v>-7)v®.mm (q) c- 
i o%©igiiigiM>t£i;.5£. sefi«mm)»i sex 
tamsn-ssipsffifct ri.sj tfcs. :i©ie. tkv 

A£*£Ih!82 5li7FUXre^£LT rij SriF-iHte* 
^e'J 3 0 ' C«*&-T-5. ^Mtt^'J 3 0' tt. *^-5 

7 HVxm#ic*5CT^-©E«rt^-e«s r-o. 
9j . roj , ro. 9j SAzmmmrETmy-yfiv 
mtvxfvy?* h«j5»^«jit@»2 1 c#jj&-r*© 

T*5. X, i^^WB^J (q) C+1 0*©S*1S 

mii l"2.2j £©R. 7FI"X4U$H&2 5 

tt7HVX«^tUT T5J fcWMWEU 3 0' !c« 

iBi;T-f-©E«rt$T2fe.5 r-i. u , roj , ri. 
y >y£sasis82 1 c«i&-r*©t?»s. 

[0 0 4 5] ft. ±IB^JgW»C*V>T«. ^m-9->-/)V 

s^ttu zL<o : pm-v->7)im*&ik*z>m 

30 fRtUTfe^V^. #9A«, eji»tUr©5r^>?^;W3 
*HBSH£*©Affl:*jBI«ai. 
[0046] 

[»3] Y(k) = Co-X(k) + Ci-X(k-D — -<3) 
fc/SL, X(k) : kISj&ICfettSAAfll 
Y(k) : k«fjac*JtSffl*li 
Co. Ci 

*^«.^v^^«#l2SS±?fiBHl 
6lt^3n£a**D€fF I R (Finite Impulse Respons 
e) yjJWtmmt&trtZLtifim&Z. 

4D [0 04 7] 1 6 l:*V>T. Wfc*>7M%& 

kfc*lt-5A*ex(k)*<. liJ->^;UjlffilllK6 0a 
R^at3§6 0 b CftteSn*. 1 -9->:7;W§i£dI&6 
0 a »*. mfcD->7)l&& k «fc 0 1 ■y->y^Wr^it(Hc 
«IS3nfcA*filX(k-l)^J?«6 0 c tc^m-s. 
Jm»S6 0 d«±ieE©SC(3)lCTS$n5^a<, ^ff 
8S6 0blcT^6nifcCo-X(k)i. *SlS»6 0cCT 
#&nfcC,-X(k-l)t*iD»L.fc«§kNf^C*ttS 
a*«Y(k)tLTlflA-r-5. 
[0 0 4 8] C1©IB. *»*>*A**3»» r- l j fcKtt 

5(? rij ©2fi-e*5tT*t. IX(k), X(k-l)} © 
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PBS XkmtVTWL*) {-1. - 
1} . 1} , {1, -1} , {1, 1} ©4® 

tn?*£. iot, 3l*g6 0 bKtfl 6 cfcttW&sn 

©•?<&£. 

[0 0 4 9] H 1 7 ICfctvr, S5j?886 1 b. SJSS86 
1 cRtHm*86 1 d*>S&*F I R7^;^ttir), 

±iaA*ffl^j i-i, -1} jc^s^-s^asa^fflYi 
i-i, 1} »c*5tt?.^sita*i[Y 2 *i#s.n2>. 

186 3 b, f&£g6 3cSt«ni£tj§6 3da>Sft5FI 
R7-f;l^fc<fct>. ±fBA*«»?!I 11, -1} 
S^JBffl*f|[Y 3 *t#en*. SWS64b, 3H*8S6 
4c ;&u:iJIJ!£SS6 4d*»5fc-5F I R7><;^C<fc»3. 
±8BA*fli^9iJ { 1 . 1} K:i3tt*^ajffl#fiY<at$§ 

[0 0 5 0] w«7)B, jMPSiai 7 KiStt SAJtMC* 
V>T«. -t©F I R7/MfflA*if)l< r- 1 j , 
TlJ ©H?gffiTJ&5©T. 1 8 tCT^S 

SUMRItG*. C,**©«W***-t©**fc. ffittSH 
fi-TS. H©Klg[Bl856 5. 6 6«r-lj ©StJ¥£|SI 
Di&fe&frS. H18©«K. Yi=-Co-Ci, Y 2 = 
-Co + Ci, Y 3 =Cc-Ci, Y< = Co +CiT*-2>. 
[0 0 5 1] HI 9B, ***TO»>:/;HB8£Htt 

6 o *«v»r«i*anfc*»9!Jii2 oihh:**^ 

^;^^H4glBfciJft*«a©«l^««:^-rST*5. 
ft, gg 1 9 C*HtH 1 2 t^-ttffit^a-iUCttra 

&2 6«, ±i*©iO#eitKISSci:LT©Cii:, fiffi 

mftuiafti 5*>€,««s3nfc«ffie^- (r) t<omn 

tellS 2 7 tt, ±tt®e3fftfMfc2:UT®Co£. SKflt 
tftfUBMl S99ft6(KRS«lfc««Hi9 (r) £©fHj¥£ 
frV>, C©*»ilS*«fi«^lliEeJllB#»C. , tLT 

[0 0 5 2] *MHr>7Mt&&SI&6 Ott. 

^«y. tux-Co' -Ci' ^at»->y;niY 2 
tt-T-co' +ci* )vmv > t\,x 

Co* -C £. ^aitfV^MBY, tlTCd ' + 
C £**fcr3'tf«*t882 OCPffi-fS. ^5111 

«-r*fc«>©**:U (^aje^^u3 0) OTSiJi 



(8) &HW7-2 2 04 0 9 

[0 0 5 3] ft. *#«H1 9©«JSIC*^T«. ffcg 
0K2 6Rtf2 7fcJ:»3, !Bi|I1iiE£iESS«»Co ' R 

n**>©T«&V>. r©^»@gS2 6&tf2 7 

3a»«&£ttffftCo Stf C: ©£* »CSIJ?L/ifc©£S«f 

[0 0 5 4] 02 Ott, *^3XSU£fi*T&Sttfc#8 

©*J*«IS^-rHT*5. ft. H2 0C*HTtt, 01 

*^5B1 2 0 fc*5V>T, 7 F UX±J*®B 2 5 tt. &4I 
fit^taialBl 5A>e.«IS$nfciii|g©^ (r) {ClEUfc 
7 Fl-Xf§#£«iSt**'J 2 8 ^*>-5ffc» 

iEgBiK«»©&* &ieisrt§©>f a> sum i/tcns 
^«iiJ->y;ni^iHiH6 oicttj&f -s. 

[0 0 5 5] 12 in avfrsflatjttu 2 8©^*U 

(q) i:LT3aS!«fCBtOI§S«[& {-1, 0, 1} © 

3«tbfc«#ic, listen 5, :/;hb*#i 
(q) tUT^cn^t. J6«a««itaiiiiis 1 5 icr^ta 

SnSHftffitt T2j ££5. £©IS. 7YV7>&m, 
•»2 5B7H^fi<Jtl/T r 3 j S«St^*U2 8tC 
«ITf-5. ■fcg!btqE<J2 8li. ^•5TH^m^{r>g 
CT^©|B«^tf»SCofttJtC, S^ttiFfeiM 

0l:«tet5. -T^^. ■*>-7M&*m (q) fcfelt 
50 *«ilfi*iiE«fii:L/T© T2J 

Set L-T©CoRt;Cii4J-5-©S*SiliffijEej1IB«»<i: 
LT^SHJ->^ , JHB^|1I!S6 0 fC««&StXS©T* 

x. D-yy&m&m (q) t:t-i o%©fi*^» 
jgefflrtfttMeii&i 5»cr«iajsn^)fieffi 

tt T1.8J ::©IR. TFk*£l£@S52 5« 

7FI/X^ttT rij *«ft^t'J 2 8«C«<&-T 
fiSSc/^ED 2 8te. *^*7FVX##JCiSi;T-e 
CEWrPSSO. 9 • CoXtfO. 9 • Ci«-/f«gfi 

49 ±iaK6 ofcftje-r-5. ^>f)im»m (q) «c+ 
i o%©j&B*»*t*i;5t. ig<@etfemiHiK i 5<rr 
«iffi$ns«iBfiti T2.2J C©IS. 7HP 
X4)*IhIB2 5tt7FWX^tUT r 5 j 

U 2 8 lC#il&r5. •ffifft^^U 2 8 «. *^57 F 

{g^fcjSDT-f-wefiftg-ei&si. i 'CoKtxi.i 
^•«^>^;Htt55aii3iK6 o c«|&rs©"pabs. 

[0056] 

[«??©«)*] «±©«1<. *5BMffl^l©»m»CJ:5 

50 T-fyi'^BiSlB. 3E»at*A^SK*5t&nfc 
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s -jam. t *£/mj- > tvwb 

[o o 5 7] *SBW©S2©fc«Kj;*^ v?*;p 

[0058] iot, *»KiCctntf» ta»sw*>e>© 

LloTt, C©JE<gg»#S18lELOr3lf;5'lf&-Sf£ a> 
[0ffi©f8*fclS9i] 

[02] $Bl<f# (p) oftmo-w&TR-rm-c&z. 

[03] tf*h*tg#g2O©rtgB#J*£S*-r0T*£. 
[04] /tX/^E'J 2 3®rtSB*j£»-W£*-r0Tifc 
•5. 30 

[05] *»w»i©imfc±*5V5>5;»'«ws* 
ecD«*s^T0'r»-5. 

[06] 3fcx-f Xi' 3 ©«^C5-WS^-r0Tft«. 
[0 7 ] #891381 1 ©fc«©7^ ^JMMlttlMK 

«fc zwiimM&m-rm-c&z. 
[08] l ©ttft©^ f»A«W£tli: 

[0 9 ] i ©#«©^ f *;ihw?*£*«0 

[01] 



4$IB¥7-2 2 04 0 9 

16 

[010] *89!JB 1 ©«r»fc«fc*y.f ^MHMi 

se©te©g£ffie»i£*-r0T*5. 

[011] #J^i61©4«fcJ:*5 s 4'5>*JWB-l»«4 

gs©«&©syg«c,t*ijfmjg*^-r0T*-5. 

[012] #BWSi2©4$»k:.fcS7Vs?*;Mg*tf?* 

[013] *»M«2©#a©-7 i ^^;ng#||*S?g 

[014] **M»2©#«K:J:*7 i -f 5>*;>H&^IS£ 
£«©<5©gQSfl£a?-r0Ta*. 
[015] ^Slfi^^'J 3 0' ©;** 'J ;/©—«£ 

jSf0T*s. 

[016] F I R7W^^©»^S©-«S*-r0-C» 

3. 

[017] F I R7^;l/*fc±*^8Jtf>:/j|,fc8£0 
»©— 09£*T0T*5. 
[018] =paiU->^;HtS!±0gS6 O©-«SJS^-T0 

[019] *^«S2ffl»Sl: < t57 : ^^H|fSt 

S«©ffi©Hffi«S:*-r0Tebs. 

[02 0] *8Wfg2©#8fc£*^$?*;MI^?|3: 
gS©<B©IU6CTS:^r0-p»5. 
[02 1] m&t&J 2 

0T?a&s. 
[£®8&*>©f?*t©iag!] 

1 1 RfcfsEIB 

12 f^aj^taiags 

13 ■9->7)mmts\mi& 

14 ^<5>^%±l£lK 

is mmmtkm®® 

2 0 H^fcf«^« 

21 ^7>^hyy^s»@K 

2 2 r\X*yi)y{;9m®l!k 

2 3 /U^tU 
2 4 

6 0 ^«3t)->y;Wi56^lElB 
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